Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.002 Å; R factor = 0.019; wR factor = 0.052; data-to-parameter ratio = 15.6.
The reaction of (dimethylphosphoryl)methanamine (dpma) with oxalic acid in ethanol yielded the title solvated salt, C 3 H 11 NOP + ÁC 2 HO 4 À Á0.5C 2 H 2 O 4 . Its asymmetric unit consists of one dpmaH + cation, one hydrogen oxalate anion and a halfmolecule of oxalic acid located around a twofold rotation axis. The H atom of the hydrogen oxalate anion is statistically disordered over two positions that are trans to each other. The hydrogen oxalate monoanion is not planar (bend angle $16 ) whereas the oxalic acid molecule shows a significantly smaller bend angle ($7 ). In the crystal, the components are connected by strong O-HÁ Á ÁO and much weaker N-HÁ Á ÁO hydrogen bonds, leading to the formation of layers extending parallel to (001). The structure was refined from a racemically twinned crystal with twin components in an approximate 1:1 ratio.
Related literature
For transition metal complexes of the cationic dpmaH + ligand, see: Reiss (2013a,c) . For simple dpmaH + salts, see: Reiss & Jö rgens (2012); Bianga et al. (2013) ; Buhl et al. (2013) ; Lambertz et al. (2013) ; Reiss (2013b,d Table 1 Hydrogen-bond geometry (Å , ). (Brandenburg, 2012) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Comment
The (dimethylphosphoryl)methanaminium (dpmaH + ) cation is able to build various hydrogen-bonded, one dimensional structures (Bianga et al., 2013; Buhl et al., 2013; Lambertz et al., 2013; Reiss, 2013a ,b, Reiss & Jörgens, 2012 ).
However, we have shown that structures with a higher dimensional cross-linking by hydrogen bonds are also possible (Reiss, 2013c,d) . Furthermore, it has been shown that the dpmaH + cation is able to coordinate transition metal cations by the oxygen atom of its phosphoryl group (Reiss, 2013a,c) . In this contribution we present a further example of a dpmaH + salt, 2(C 3 H 11 NPO + C 2 HO 4 -) . C 2 H 2 O 4 , owing a complex hydrogen bonding scheme.
As illustrated in Fig Å. The latter may be interpreted at least as a weak hydrogen bond.
For the further structural discussion we only consider the shorter hydrogen bonding connections ( Fig. 1 ; O···O and N···O < 2.9 Å). The dpmaH + cation appears, under this assumption, as a twofold hydrogen bond donor (connected to two anions) and a single hydrogen bond acceptor (connected to an oxalic acid molecule). As shown in Fig. 2 , two dpmaH + cations are connected to one oxalic acid molecule by two symmetry-related O-H···O hydrogen bonds of medium strength. The hydrogen oxalate monoanion acts as a single hydrogen bond donor and a twofold hydrogen bond acceptor.
The hydrogen oxalate anions form head-to-tail connected polar chains running along [100] via medium strength O-H···O hydrogen bonds, as illustrated in Fig. 3 . Caused by a 1:1 disorder of the hydrogen atom of this anion (attached to O2/O4) polar chains are present, which are oriented along and against [100], respectively. These chains are connected to the dpmaH + cation through N-H···O hydrogen bonds into a two-dimensional-structure parallel to (001). Characteristic for this arrangement are gaps between the anion chains and the oxalic acid molecules and the hydrophobic areas where neighbouring layers are facing each other (Fig. 4) .
Experimental
The title compound, 2(C 3 H 11 NPO + C 2 HO 4 - 
Refinement
For the disordered hydrogen atom at the hydrogen oxalate anion the split positions were refined freely with a ratio of 1:1.
One common U iso value was refined for both sites. All other H atoms were identified in difference syntheses and refined freely with individual U iso values. program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 2012) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Computing details

Figure 1
The molecular moieties of the title structure. Displacement ellipsoids are drawn at the 50% probability level. 
Figure 4
The two-dimensional framework parallel to (001) constructed by hydrogen bonding interactions (dashed lines). 
